Abstract -Use of concentrate for lambs grazing buffel grass may improve animal performance and animal traits. The objective of the present trial was to evaluate the final body weight, average daily gain, total weight gain and carcass traits (cold and hot carcass weights, cold and hot dressing percentages) of lambs grazing buffel grass and receiving different concentrate levels (0; 0.33; 0.66 and 1.0% of dry matter in relation to body weight). Forty lambs were used, ten animals by treatment, with 16.5 ± 2.0 kg of initial body weight, distributed in four groups. Experimental design was a completely randomized with ten replicates. Concentrate levels did not influence the final body weight, the average daily gain, total weight gain and cold and hot carcass weights. However, the increase of concentrate levels promoted higher cold and hot carcass yields.
Introduction
Sheep production is one of the most important economic activities of Brazilian semi-arid. However, the production system in this region is characterized as extensive, showing low stocking rate of native pastures, low meat and milk yield, low reproductive efficiency and high mortality rate of herds, resulting in a low economic performance to farmers (MOREIRA et al., 2008; VOLTOLINI et al., 2009) .
In this region, there are few alternatives to produce feed to herds especially during dry rainy transition period or dry period of the year. Buffel grass (Cenchrus ciliaris L.) is one of them (GUIMARÃES FILHO; SOARES, 1999; SOUZA; ESPÍNDOLA, 2000; SANTOS et al., 2005) . According to Souza and Espíndola (1999) this pasture may produces more than 4,500 kg year -1 of dry matter. On the other hand, in the dry rainy or in dry period of year this forage may show poor quality affecting productive performance of animals (SOUZA; ESPÍNDOLA, 2000) .
Use of concentrate supplementation may increase the productive performance and carcass traits of lambs grazing buffel grass (ANDRADE et al., 2007) , especially for high genetic merit animals. Carvalho et al. (2007) observed higher total weight gain, final body weight and average daily gain of lambs grazing Tifton 85 grass receiving increasing levels of concentrate. Similar responses were observed by Andrade et al. (2007) who evaluated the productive performance of lambs grazing native pastures and receiving increasing levels of concentrate in Brazilian Northeast semi-arid.
Therefore, the objective of this present study was to evaluate the productive performance and carcass traits of lambs grazing buffel grass receiving increasing levels of concentrate.
Material and methods
The present trial was carried out at "Campo Experimental da Caatinga" of Embrapa Tropical Semi-Arid in Petrolina-PE. Four concentrate levels (0; 0.33; 0.66 and 1.0% of supplement in relation to body weight) were compared. Four hectares of buffel grass were used, divided in four paddocks of 1.0 ha. Ten lambs were distributed by paddock. In each week the animals were changed of the paddocks.
Petrolina's climate is Bswh' semi-arid, according to Köeppen classification. Climate data registered (air temperatures, relative air humidity, rain precipitation, evapotranspiration and solar radiation) during the experimental period are shown in Table 1 .
Soil of area is classified as yellow argisol showing the follow characteristics in the initial phase of experimental trial: pH = 5.70; organic matter = 11.17 g kg -1
; phosphorus (P) = 5 mg dm ; sum of bases (SB) = 2.50 cmol c dm -3 ; cation exchange capacity (T) = 5.47 cmol c dm -3 and bases saturation (V) = 46%.
Forage mass of pre and post graze were estimated using a frame in squared format (1.0 m 2 ). Weekly, two samples of forage were collected in pre and post graze for each paddock, and the cuts were realized in the ground level of soil.
Leaves and stems mass were estimated by separation and quantification of dry weight of forage mass components (approximately 100g) in pre and post graze. Samples of entire plant, leaves and stems were weighted in natura and sent to dry matter determinations during 72 hours to 55 ºC. Crude protein, ash and in vitro digestibility of dry matter levels were determined according to methodologies describes by Silva and Queiroz (2002) while the levels of neutral detergent fiber and acid detergent fiber were determined according to Van Soest et al. (1991) .
Source: Automatic meteorological station -Campo experimental da Caatinga -Petrolina-PE. Min = minimum, Max = maximum, RP = rain precipitation, EVP = evapotranspiration, SR = solar radiation Before slaughter, animals were weighted and kept in fasting of solids for 16 hours. After slaughter the carcass were weighted and the carcass yield were calculated according the follow equation: HCD (%) = (HCW/SBW) x 100, where HCD = hot carcass yield, HCW = hot carcass weight and SBW = slaughtered body weight.
Experimental design was a completely randomized with ten replicates by treatment. Statistical analyses were realized by Statistical Analyses System (SAS, 1999), using variance analyses and linear regression.
Results and discussion
Forage mass of buffel grass pastures found in this present study (FIG. 1) is in accordance to the results obtained by Moreira et al. (2007) who evaluated productive potential of dormant buffel grass and reported forage mass values of 3,076 to 3,118 kg of DM ha -1 during November and December in Brazilian Northeast semi-arid. Proportion of leaves, stems and dead material were similar to the results found by Souza and Espíndola (1999) . In the initial phase of this trial, the leaf fraction corresponded to 28% of forage mass while the stem and dead material corresponded to 60% and 12% of forage mass, respectively. On the other hand, at the end of the experimental period, the fractions of leaf, stem and dead material corresponded to 4%, 75% and 22% of forage mass, respectively, reducing the leaf mass and increasing the stem and dead material mass.
Besides the reduction of leaf mass, the remaining leaves in the sward were found in the base of forage plant, harming the access and harvesting by the animals, promoting structural and morphological T. V. Voltolini et al. changes in the plant, reducing forage dry matter intake and productive performance of animals. Santos et al. (2005) evaluated morphological composition in extrusa samples of bovines grazing buffel grass in Brazilian Northeast semi-arid and reported a reduction in proportion of leaves (59.92% to 29.43%) and the increasing of stems (22.33% to 52.00%). These results obtained by Santos et al. (2005) are in accordance the data observed in the present trial, indicating a drastic reduction of leaf and increase of stem and dead material in the forage mass, promoting a longer grazing time in the dry rainy transition period or in dry transition period. This change in the structural and morphological composition of forage plant, affect the harvest by animal and diet quality.
In general, buffel grass used in this study showed poor chemical composition (FIG. 2) , with low levels of crude protein (CP) and in vitro dry matter digestibility (IVVDM) and high levels of dry matter (DM), neutral detergent fiber (NDF) and acid detergent fiber (ADF). During the experimental period were observed increase in organic matter (OM), NDF, ADF levels and decrease in ash, CP, IVVDM levels, demonstrating that the advanced in graze time of the paddocks and maturity stage of plants harmed the chemical composition of buffel grass. with the advance of buffel grass age. Cutting buffel grass with intervals of 35 days, the CP and DM levels were 34.97% and 12.30%, respectively, although when the forage was cut with 95 days of interval, the DM and CP levels were 47.91% and 6.96%, respectively. Santos et al. (2005) determined chemical composition of buffel grass in Brazilian Northeast semi-arid and they reported values of 63.0% to 83.6%; 5.23% to 3.37%; 74.23% to 73.41%; 57.47% to 55.41%; 5.14% to 7.11%; 88.55% to 88.12% and 14.32% to 14.81% to, respectively, DM, CP, NDF, ADF, ash, total carbohydrates (TCHO) and non fibrous carbohydrate (NFC) during the dry period of year. These values are presented by Santos et al. (2005) are in according with the results obtained in the present study and show that buffel grass in this period is a forage that contains high levels of DM, NDF, NDA and low levels of CP.
In this study, concentrate supplementation containing high levels of protein may be an important tool to increase dry matter intake and digestibility of fibrous fractions of forage, also to improve the productive performance of lambs in the rainy-dry transition period and in dry period of year (MORAES et al., 2006; MOREIRA et al., 2004; RUAS et al., 2000; ZANETTI et al., 2000) . In the present trial, the CP level used in concentrate was 20.0% of DM.
Concentrate levels did not influence (P > 0.05) final body weight, average daily gain and total weight gain of lambs grazing buffel grass (TAB. 3). Average daily gain of lambs was .053 kg in average. This result is lower than the productive performance reported by Andrade et al. (2007) , who found an average daily gain variation of 0.10 to 0.20 kg animal -1 day -1 of Santa Ines lambs grazing native pasture enriched with buffel grass, receiving increasing levels of concentrate, this can be possibly due to the better chemical composition of buffel grass used in this study.
On the other hand, the results found were higher than the presented by Santos and Espíndola (2000) who evaluated the productive performance of lambs grazing dormant buffel grass exclusively or dormant buffel grass enriched with legumes and they also observed an average daily gain of 0.012 to 0.050 kg animal -1 day -1
, resulting in a low productive performance of animals during the experimental period.
Using 10 animals ha -1 , like in the present study, Souza and Espíndola (2000) related an average daily gain variation of .012 and .017 kg animal -1 day -1 , while using 4 animals ha -1 , the average daily gain reported was .027 to .050 kg animal -1 day -1 suggesting the use of moderate stocking rate in the pastures of buffel grass in dry or rainy-dry period to improve the individual performance of lambs or to maximize the period of use of dormant buffel grass pastures. Voltolini et al. (2010) evaluated the productive performance of Brazilian Northeast semi-arid native lambs and reported an average daily gain variation of 0.025 to 0.047 kg animal -1 day -1 in the dry period in the same region. These results are similar to the observed in the present trial and indicate a possibility to obtain low to moderate average daily gain in the dry or rainy dry period of year, promoting an opportunity to produce, to avoid weight loss or death of animals. The low average daily gain obtained in the present study resulted in a low final body weight and total weight gain in period in relation to the results reported by Andrade et al. (2007) .
Possibly, the absence of positive responses in productive performance of lambs receiving growing levels of concentrate may be in function of the substitution effect, representing the reduction of forage dry matter intake by concentrate intake. This effect was reported by Voltolini et al. (2009) who found reduction of 18% to 28% in forage intake by increase of concentrate intake to lambs grazing Tifton 85 grass.
This reduction in forage intake promoted the absence of positive responses in productive performance of lambs grazing Tifton 85 grass and receiving concentrate supplementation. In another study proposed by Souza et al. (2008) to evaluated the productive performance of lambs grazing Tifton 85 grass and receiving 0; 0.66; 1.33 and 2.0% of concentrate (dry matter basis), it was also observed the presence of substitution effect, however in this case the degree of this effect did not affect the productive performance of animals, possibility to obtain higher average daily gain, total weight gain and final body weight, using higher levels of concentrate.
Results are not in according with Carvalho et al. (2007) who evaluated the productive performance of lambs grazing Tifton 85 grass, receiving increasing levels of concentrate. These authors observed an increasingly weight gain and final body weight using 2.5% of concentrate in relation to body weight of animals and therefore, the same was observed by Souza et al. (2008) using 0.66%; 1.33% and 2.0% of concentrate for lambs grazing irrigated Tifton 85 grass in Brazilian Northeast semi-arid. However, Carvalho et al. (2007) used Texel animals and Souza et al. (2008) used Santa Ines animals, these breeds are more specialized in meat production in relation to the present study that used native breeds.
Nevertheless, the productive performance of lambs obtained in present study may be harmed by the reduction of leaves in forage mass and decrease in chemical composition of forage observed especially in the final phase of this study. In this case, the concentrate offered may be considered the principal source of nutrients to animals while the pastures may be promoting little contribution in supply of nutrients to animals.
In the first and second period (42 days) the average daily gain of lambs was 66 g animal -1 day -1 while in third and fourth experimental the average daily gain was 53 and 36 g animal -1 day -1 (FIG. 3) . This reduction in average daily gain probably was due the reduction in leaf mass and forage quality. Concentrate levels did not influence (P > 0.05) hot and cold carcass weights, however increase of concentrate promoted higher (P < 0.05) cold and hot carcass yields (TAB. 4). These similar results for hot and cold carcass weights may be justified by similar final body weight. Voltolini et al. (2009) who evaluated carcass traits of Santa Ines lambs grazing Tifton 85 grass with or without concentrate supplementation and were not found differences between hot carcass weight to supplemented or non-supplemented and justify these results by similar final body weight observed. On the other hand, these results are not according with Carvalho et al. (2007) and Souza et al. (2008) who evaluated the carcass traits of lambs grazing tropical pastures receiving increasing levels of concentrate and observed higher cold and hot carcass weights with greater levels of concentrate. In Carvalho et al. (2007) and Souza et al. (2008) studies, higher carcass weights can be justified by higher final body weight of lambs obtained by use of greater levels of concentrate.
Higher cold and hot carcass yields (P < 0.05) were observed with increasing concentrate supplementation levels. Probably, these results can be explained due to higher fat levels obtained using greater concentrate levels. In this study, the results for the cold and hot carcass yields were low, probably because it was used native breed animal.
Besides, use of empty body weight to calculate carcass yield could be result in higher cold and hot carcass yield to supplemented lambs in comparison with non-supplemented animals, because exclusively use of forage promote greater gastrointestinal content. Carvalho et al. (2005) observed weight gastrointestinal content of 6.56 Kg to lambs fed exclusively pastures while weights of those fed with pasture and concentrate supplementation varied to 6.26 and 4.35 Kg, when were used 1.0 and 2.5 of supplements in relation to animal body weight, respectively. 
